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S1. Synthesis of 4
Scheme S1. Synthesis of 4.
Although 1-(4-bromophenyl)-2-methylpropanone (4) is know compound, we modified its synthesis in order to obtain in a large quantity. Scheme 1 is depicted the synthesis of 4 via alcohol 11.
[s1]
Synthesis of 11
To a suspension of ZnCl 2 (9.4 g, 69 mmol), which was dried for 4h at 200 °C in vacuo, in THF (100 mL), i PrMgCl (206 mmol) in THF (100 mL) was added dropwise under Ar atmosphere at rt. The resultant colorless suspension was stirred for 1h, and then cooled at 0°C. 4-Bromobenzaldehyde (12.7 g, 69 mmol) in THF (69 mL) was added and stirred for 14h at 0°C. Several portions of HCl (2M) were added into the reaction mixture at 0°C, and then the products were extracted by Et 2 O three times. The organic layer was washed with saturated brine and dried over Na 2 SO 4 . The volatiles were removed under reduced pressure, and the resultant crude products were purified on silica gel column chromatography with CH 2 Cl 2 as the eluent to give pale yellow oil of 11 (13.6 g, 87%). 13.14, 128.4, 121.3, 79.2, 35.2, 19 .0, 18.1.
Synthesis of 4
To a suspension of 11 (13.6 g, 60 mmol), AcONH 4 (13.8 g, 178 mmol), and molecular sieves 4Å (30 g) in CH 2 Cl 2 (500 mL), PCC (19.2 g, 89 mmol) was added portionwise at 0°C. The mixture was allowed to warming up to rt, and stirred for 14h. The mixture was filtrated through a pad of celite with CH 2 Cl 2 . The volatiles were removed under reduced pressure, and the products were purified on silica gel column chromatography with 203.3, 135.0, 142.7, 132.0, 129.9, 127.9, 35.5, 19 .1.
S2. Synthesis of 7 from 4
1. Synthesis of (rac)-5
Scheme S2. Synthesis of 5.
In 1L three-necked flask containing THF (120 mL) under Ar atmosphere, acetylene gas, purified through cold trap and sulfuric acid in the upper course, was filled from a needle as the gas-inlet at -78°C. n C 4 H 9 Li (in hexane, 27.4 mL, 45 mmol) was carefully added dropwise to the solution. The mixture was stirred for 30min, and the inlet gas was stopped. Then, compound 4 (6.8 g, 30 mmol) in THF (50 mL) was added dropwise at -78°C. The mixture was slowly allowed to warming to rt, and stirred for 16h at rt. 131.0, 128.0, 121.8, 84.6, 76.6, 75.2, 40.2, 17.7, 17.2. IR (KBr) 3366, 3291, 2993 , 2971 , 2925 , 2873 , 2113 , 1914 , 1651 , 1586 , 1489 , 1469 , 1397 , 1386 , 1346 , 1306 
Synthesis of (rac)-7
Scheme S4. Synthesis of 7.
To a solution of 6 (5.0 g, 12 mmol), DMAP (0.23 g, 1.9 mmol) in CH 2 Cl 2 (30 mL), 133.5, 131.6, 131.3, 127.6, 123.1, 121.8, 121.3, 88.0, 86.3, 82.6, 40.3, 21.7, 18 
S11. DFT Calculations of 9 and 3
(a) DFT calculation of (R)-9
The geometry optimization was performed by DFT calculation with B3LYP/6-31G(d,p) (for C and H) and LANL2DZ (for I) basis sets. The optimized structure was confirmed by further frequency calculations. The geometry having the lowest energy was treated further TD-B3LYP calculation.
(a) (b) Figure S10 . Optimized structure of (R)-9. (a) Top View (b) side view. Table S1 . Molecular coordinate of optimized structure of (R)-9. Table S2 . Molecular coordinate of optimized structure of (R)-3-A. Table S3 . Molecular coordinate of optimized structure of (R)-3-B.
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- Figure S13 . MO diagram of (R)-9.
(b) Compound (R)-3-A S13. ECD Spectra of Cationic Species of (R)-3 and (R)-PTDTA Figure S15 . ECD Spectra of (a) (R)-3 and its cation radicals, and (b) (R)-PTDTA and its cationic states.
S14. Examination of the Photoracemization
Racemization behavior was examined under daylight in CH 2 Cl 2 solution. The photoracemization was evaluated from the decrease of the ellipticity at 340 nm (for 
